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ABSTRACT 

The wri ters  a t t e n d e d  t h e  Annual Meet ing of t h e  

N o r t h e a s t e r n  S e c t i o n  of The G e o l o g i c a l  S o c i e t y  of America,  

Februa ry  15-17, 1968 .  The remote Sens ing  s e s s i o n  drew t h e  

m a j o r  i n t e r e s t  of t h e  assembied g e o i o g i s t s .  Comments from 

t h e  floor emphasized b o t h  t h e  l a c k  of d i s s e m i n a t i o n  o f  t e c h n i c a l  

i n f o r m a t i o n  as to t h e  p o t e n t i a l  of s e n s i n g  t e c h n i q u e s ,  and an  

u n r e a l i s t i c  concept  of c u r r e n t  c a p a b i l i t i e s  h e l d  by many of  t h e  

g e o l o g i s t s  p r e s e n t .  
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MEMORANDUM FOR FILE 

The T e c h n i c a l  S e s s i o n  on Remote S e n s i n g  a t  t h e  a n n u a l  
m e e t i n g  o f  t h e  N o r t h e a s t e r n  S e c t i o n  o f  t h e  G e o l o g i c a l  S o c i e t y  
o f  America, Februa ry  15-17, 1968 was of  p a r t i c u l a r  i n t e r e s t .  
The s e s s i o n  was c h a i r e d  by  J .  DeNoyer and C .  J .  Robinove, 
U.S.G.S. H i g h l i g h t s  of t h e  s e s s i o n  f o l l o w .  

IWLTISPE CTRAL P H O T O G R A P ~ Y  

G .  Brown, Boston Co l l ege ,  and J .  Cronin ,  A i r  Force  
Cambridge Research  L a b o r a t o r i e s ,  p r e s e n t e d  t h e  r e s u l t s  o f  a 
m u l t i s p e c t r a l  p h o t o g r a p h i c  s tudy  o f  t h e  Red Bed f a c i e s ,  Menas 
B a s i n ,  Nova S c o t i a .  The i n v e s t i g a t o r s  were ab le  to i d e n t i f y  
s p e c i f i c  s t r a t a  and to p o i n t  o u t  f a c i e s  c h a r a c t e r i s t i c s  n o t  
i d e n t i f i a b l e  by c o n v e n t i o n a l  f i e l d  t e c h n i q u e s .  Narrow band . 

photography and spec t ropho tomet ry  s t u d i e s  o f  t h e  v a r i o u s  r o c k s  
showed t h a t  t h e i r  r e f l e c t i v i t y  i n c r e a s e d  as t h e  wavelen&th of  
tiis i n c i d e n t  r a d i a n t  energy i n c r e  aseci. 

A .  Kover and G .  L u t t r e l l . ,  USGS, p r e s e n t e d  an a e y i a l  
panorama o f  s e l e c t e d  p h y s i o g r a p h i c  r e g i o n s  from an a i r c r a f t  
f l i g h t  c o v e r i n g  much of  t h e  n o r t h e a s t e r n  U.S.A. Inasmuch as 
radar  f u r n i s h e s  i l l u m i n a t i o n  a t  i t s  own f r e q u e n c y ,  t h e  s i d e  
l o o k i n g  radar  p r o v i d e s  a uniform imagery ,  r e g a r d l e s s  o f  c l o u d s  
or t i m e  of day. An o b l i q u e  viewing a n g l e  i s  used  to emphasize 
t e r r a i n '  c h a r a c t e r i s t i c s ;  a d i r e c t i o n  may b e  chosen which maxi- 
mizes  t h e  r e s o l u t i o n  of  s o u g h t - a f t e r  d e t a i l s .  The con t inuous  
imagery c l e a r l y  demons t r a t ed  known d i f f e r e n c e s  i n  phys iog raphy  
and  s t r u c t u r e  i n  c l a s s i c a l  g e o l o g i c a l  areas.  

R .  Reeves., U.S.G.S., d e s c r i b e d  t h e  u s e  of  SLR i-magery 
i n  i d e n t i f y i n g  g e o l o g i c a l  s t r u c t u r e s ,  and i n d i c a t e d  where radar  
was a b l e  t o  r e c o g n i z e  c e r t a i n  s t r u c t u r a l  f e a t u r e s  i n  b e t t e r  
d e t a i l  t h a n  b y  means of photography or o t h e r  imagery .  This i s  
b e c a u s e  radar i s  ab le  to view a t  lower  f r e q u e n c i e s  t h a n  II? or 
pho tography ,and  t h e r e b y  can p i e r c e  c louds  and some degree  o f  
v e g e t a t i o n .  
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INFRARED IMAGERY 

R .  S t i n g e l i n ,  HRB-Singer, S t a t e  Co l l ege ,  P e n n s y l v a n i a ,  
b r i e f e d  t h e  s e s s i o n  on t h e  s i g n i f i c a n t  p a r a m e t e r s  t o  be cons id -  
e r e d  for r e g i o n a l  a i r b o r n e  I R  s u r v e y s  f o r  g e o l o g i c a l  p u r p o s e s .  
The major  p o i n t s  b r o u g h t  o u t  were: 

.High r e s o l u t i o n  d e t e c t o r s  , w i t h  small  exposed  s e n s i n g  
area are b e s t  f o r  g e o l o g i c a l  s u r v e y s ,  to b r i n g  o u t  d e t a i l s  o f  
s t r u c t u r e  and s t r a t i g r a p h y .  

On t h e  o t h e r  hand, h i g h  s e n s i t i v i t y  ( l a r g e  a rea)  
d e t e c t o r s  are b e s t  f o r  h y d r o l o g i c a l  s u r v e y s ,  b e c a u s e  g e n e r a l  
g e o l o g i c a l  d e t a i l  i s  l e s s  i m p o r t a n t  and s u b t l e  t e m p e r a t u r e  
d i f f e r e n c e s  due to ground water are o f  e x c l u s i v e  i n t e r e s t .  

N i g h t t i m e  s u r v e y s  f o r  e i t h e r  geology or hydrology are  
p r e f e r r a b l e  t o  dayt ime s u r v e y s ,  because  of r e l a t i v e l y  s t a b l e  
t e m p e r a t u r e  c o n d i t i o n s .  

Longwave I R  d e t e c t o r s  and shor twave  I R  d e t e c t o r s  are  
e q u a l l y  i n t e r p r e t a b l e  f o r  g e o l o g i c a l  and h y d r o l o g i c a l  s u r v e y s .  
A t  l o n g  wave leng ths ,  (8-14~), w e  obse rve  m o l e c u l a r  f o r c e s .  A t  
s h o r t  wave leng ths ,  (1-4p), t h e  r a d i a t i o n  a r i s e s  from e x t e r n a l  
e l e c t r o n s  i n  t h e  atoms.  

R e s t r i c t i v e  c r i t e r i a  f o r  I R  imagery i n c l u d e :  

F l i g h t  l i n e s  must permi t  r3osa i ck inz  or the ce!itr.al 
70' of  e z c h  s t r i p .  

- r l i g h t  l i n e s  :liust b e  flordri pa ra l l e .1  to p r e v a l i i n g  ~ i n d  
d i r e c t i o n  due t o  p o s s i b l e  c r a b b i n g  of  t h e  a i r c r a f t  ( d i a g o n a l  
movement caused  b y  h e a d i n g  i n t o  a c rosswind  t o  c o u n t e r a c t  d r i f t )  
and  t h e  m i s l e a d i n g  a c q u i s i t i o n  o f  t e r r a i n  o f f  t h e  n a d i r  l i n e .  

G E O L O G I C  TERRAIN PHOTOGRAPHY 

P .  D .  Lowman, N A S A ,  d i s c u s s e d  g e o l o g i c  a p p l i c a t i o n s  of 
Gemini t e r r a i n  photography.  The Gemini (S-5) expe r imen t  i n c l u d e d  
hand-he ld  Hasselbladt and Maurer 7 0 m m  cameras ,  u s i n g  38, 8 0 ,  and 
250mm l e n s e s .  Ektachrome, Ektachrome I R ,  and Anscochrome f i l m  
were used .  The photography i d e n t i f i e d  an unknown Q u a t e r n a r y  l a v a  
f i e l d  i n  Chihuahua, w i l l  l e a d  t o  r e v i s i o n  of  t h e  g e o l o g i c  map of  
Lower C a l i f o r n i a ,  f a i l e d  to i d e n t i f y  t h e  T e x a s  Lineament i n  t h e  
s o u t h w e s t e r n  U.S.A., i n d i c a t e d  t h a t  t h e  Oman Range of  Arabia i s  
n o t  t e c t o n i c a l l y  r e l a t e d  to t h e  K i r t h a r  Range of  P a k i s t a n ,  and 
i n d i c a t e d  t h e  e f f e c t  o f  wind e r o s i o n  on bedrock  i n  t h e  S a h a r a .  
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The remote s e n s i n g  s e s s i o n  drew t h e  ma jo r  i n t e r e s t  
of t h e  assembled g e o l o g i s t s  a t  an  o t h e r w i s e  r o u t i n e  r e g i o n a l  
m e e t i n g  of t h e  n a t i o n a l  s o c i e t y .  Comments from t h e  f l o o r  
emphasized b o t h  t h e  l a c k  of d i s s e m i n a t i o n  o f  i n f o r m a t i o n  as 
t o  t h e  p o t e n t i a l s  of  remote s e n s i n g ,  and a n  u n r e a l i s t i c  concept  
of c u r r e n t  c a p a b i l i t i e s .  For example,  some comments i n d i c a t e d  
t h e  b e l i e f  t h a t  c u r r e n t  remote s e n s i n g  c a p a b i l i t i e s  i n c l u d e  t h e  
i d e n t i f i c a t i o n  of s p e c i f i c  o r e s  and t h e  a b i l i t y  t o  p e n e t r a t e  
t h i c k  overburden;  whereas i n  f a c t  c u r r e n t  c a p a b i l i t i e s  are  
r e s t r i c t e d  to t h e  l a rge r  s t r u c t u r a l ,  thermal,  and m o i s t u r e  
p a t t e r n s .  A s  f o r  m i n e r a l  r e s o u r c e s ,  c u r r e n t  c a p a b i l i t i e s  are 

. e s s e n t i a l l y  r e s t r i c t e d  t o  t h e  i n t e r p r e t a t i o n  o f  these  p a t t e r n s  
and anomal i e s  to known r e g i o n a l  geo logy .  
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